Visual loss in giant cell arteritis (GCA) is an ophthalmic emergency. Anterior ischaemic optic neuropathy (AION), central retinal artery occlusion, ischaemic retinopathy and choroidopathy, and cranial nerve palsies are just some of the complications of GCA. Worse, the disease aVects an elderly population of patients, people least able to adapt to a reduction in their vision. 1 There is cumulative anecdotal experience supporting steroids, but there are few studies that support various dosage regimens or intravenous over oral steroids. We conducted a two centre retrospective study to review the eVects of intravenous versus oral steroids in giant cell arteritis.
Methods
This retrospective study began with the review of 100 consecutive patients with biopsy proved giant cell arteritis treated at the Royal Victorian Eye and Ear Hospital (RVEEH) and St Vincent's Hospital (SVH), Melbourne, Australia. Initial presentation of these patients was between April 1988 to November 1998. Seventy three of the original 100 patients were included in the final numbers based on fulfilment of the following criteria: (1) treatment had to be initiated at RVEEH or SVH. Patients who did not fulfil this criterion had inadequate medical records for the purpose of the study; (2) visual loss on presentation. Visual loss meant either a decrease in visual acuity and/or the presence of a relative aVerent pupillary defect. Diplopia was not interpreted as visual loss. Patients who presented with temporal headaches, jaw claudication or constitutional symptoms, but without visual loss were not included in the study; (3) a positive temporal artery biopsy; (4) adequate follow up with review at 1 week and 1 month after presentation.
The study looked retrospectively at management with steroids in the first week following presentation with visual acuity and side eVects used as outcome measures.
ACUTE MANAGEMENT
All patients presenting to the RVEEH and SVH received treatment with steroids within 48 hours of onset of their visual symptoms. Patients were treated with either oral prednisolone or high dose intravenous methylprednisolone. A number of aspects of their initial management were looked at including: (1) treatment route, (2) dose and duration of initial steroid therapy, (3) major complications from use of steroids, (4) visual acuity at presentation, discharge, and 1 month review. To be classified as a major complication, the side eVect had to require transfer out of the ophthalmology unit to a medical or surgical unit for further management. This did not include patients who experienced minor complications as a result of treatment-for example, anxiety and unstable diabetes. Details of visual acuity included whether visual loss was unilateral or bilateral. In cases that were bilateral, the visual acuity of the worse eye was used. Visual acuities that could not be converted to logmar such as counting fingers (CF) were categorised as one Snellen line above 1/60, hand movements (HM) two lines, perception of light (PL) three lines, and no perception of light (NPL) to be four lines.
Patients were classified according to whether their visual acuity had improved, stayed the same, or become worse. Cases that progressed from unilateral to bilateral were included in the "visual acuity worse" group. For patients who were not admitted, visual acuity at discharge was taken to be the visual acuity recorded at 1 week review. The patients who were admitted stayed in hospital for 5-7 days. Ethical approval for this retrospective study was granted through the ethics committee of the RVEEH. Statistical analysis of the data was performed using 2 statistic for proportions and Student's t test for continuous data on a standard Microsoft Excel worksheet with a Prenhall statistics program. TABLE 1) The range of patient age was from 59 to 87 with a mean of 75. There was a female to male preponderance of 2:1. Fifty six patients presented with unilateral visual loss and 17 with bilateral visual loss. Right eye involvement was twice as common as left. Visual loss was due to AION in all patients except one who had a central retinal artery occlusion.
Results

PATIENT CHARACTERISTICS (SEE
INTRAVENOUS VERSUS ORAL STEROIDS
Forty three patients were treated with high dose intravenous (IV) methylprednisolone. Oral prednisolone was given in the remaining 30 patients. Median daily intravenous dose was 1000 mg. Many diVerent steroid regimens were used. 1000 mg intravenously daily for 3 days was used the most often. Other dose regimens used were 250 mg intravenously four times daily, 250 mg intravenously twice daily, 500 mg intravenously twice daily, and 500 mg intravenously daily. Intravenous steroids were given for a median of 3 days' duration (range 2-5 days). Median inpatient stay was 6 days. In the 30 patients treated with oral prednisolone there was a wide range of doses from 50 to 100 mg daily and the median dose was 75 mg daily.
The patients treated with intravenous steroids had a worse median visual acuity on presentation of counting fingers compared with 6/18 for the oral group. Thirty one of 43 patients in the IV group (72%) had an initial visual acuity of 6/60 or worse compared with 12 of 30 in the oral group. This selection bias was found to be statistically significant (p=0.04). There were also more patients with bilateral visual loss in the IV group, 11 of 17 or 65% but this was not a statistically significant bias (p=0.53).
Visual outcomes (based on comparison of visual acuity at presentation and discharge) after treatment with steroids are shown in Table 2 and Figure 1 . Vision improved in 21 of 73 patients (29%). Of these, 17 (23%) had been treated with intravenous steroids while only four (5%) had been treated with oral steroids. This diVerence was statistically significant (p=0.01). The mean line improvement was two Snellen chart lines. Patients treated with intravenous steroids did not improve a statistically significant (p=0.85) greater number of Snellen lines (mean 2.3) compared with those treated with oral steroids (mean 1.5). However, there was a wide range of responses with one patient in the IV group improving eight lines from hand movements (HM) to 6/9. A further two cases treated with intravenous steroids improved five lines.
Visual acuity remained the same in 43 of 73 patients (59%). Of these, 19 (26%) were treated with intravenous steroids compared with the 24 (33%) who were treated with oral steroids. Visual acuity became worse in nine of 73 patients (12%). Of these, seven (10%) had been treated with intravenous steroids while two (3%) had received oral steroids. No statistical significance could be attached to this (p=0.22). Four patients progressed to bilateral visual loss. Three of these had received intravenous steroids.
When diVerent intravenous steroid regimens were compared, there was no appreciable diVerence between them in terms of visual outcome (p=0.93). Likewise those patients who received higher doses of intravenous steroids did not have diVerent visual outcomes from those who received lower doses (p=0.66) ( Table 3 and Fig 2) .
Of those patients receiving intravenous steroids, four of 43 (9.3 %) experienced major complications related to use of high dose steroids. Dividing the dose did not appear to aVect the complication rate (two patients had divided doses, two did not). These included one case of unstable angina, one case of acute pulmonary oedema secondary to ischaemia, one case of an abdominus rectus sheath haematoma, and one case of uncontrolled hypertension. In addition, one woman treated with oral steroids developed an acute brain syndrome. No deaths resulted from the use of steroids. Review of visual acuity at 1 month showed that all except four patients (95%) continued to have vision equal to or better than at presentation. Of those patients in the visual acuity improved group treated with intravenous steroids, 13 of 17 patients (76%) continued to have improved visual acuity at 1 month review compared with visual acuity at discharge (two patients were lost to follow up).
Discussion
Intravenous high dose steroids were first advocated as treatment more than 21 years ago after a single case report of improvement in vision after their use. 2 The combination of further anecdotal reports of their eYcacy and a few reports of the failure of oral steroids have led to the increasing use of high dose steroids. [2] [3] [4] There is only a very modest amount of literature published to support the use of intravenous steroids with a few small retrospective trials and certainly no prospective trials. [5] [6] [7] [8] This void of evidence has been noted on several occasions in the literature by a number of authors. [9] [10] [11] [12] There are three fundamental aims of treatment in ocular giant cell arteritis. These are prevention of further visual loss and involvement of the fellow eye, restoration of vision, and suppression of disease activity. 7 12 13 Is there any evidence to suggest that steroids and, in particular, intravenous steroids fulfil any of these aims? The results of our study certainly suggest that prompt treatment with steroids, oral or intravenous, leads to an improvement in visual acuity in a significant number of patients. This improvement seems to be sustained at least to 1 month after presentation. The importance of early treatment is emphasised in a number of other studies. [13] [14] [15] [16] [17] Furthermore, our results suggest that intravenous steroids may oVer a greater prospect of vision restoration than oral steroids (17 of 21 compared with four of 21). Intravenous steroids may also improve vision by a greater amount of Snellen lines than oral steroids. We do, however, acknowledge the inherent selection bias in a retrospective study of this sort. Those patients who had poorer vision at presentation were more often treated with intravenous steroids than with oral. These patients probably had more labile disease and greater potential for recovery.
Further support for intravenous steroids can be found in another retrospective trial published by Liu et al who found that nine of 23 patients who had intravenous therapy (39%) improved compared with five of 18 who had oral therapy (28%). 5 Contrary findings can also be found in the literature. Gonzalez et al found intravenous steroids oVered no advantage over oral steroids in a retrospective study of 69 patients with biopsy proved giant cell arteritis with vision improving in a total of eight patients. 7 Another study cites five cases of progressive visual loss despite high dose intravenous steroids. 6 The reliability of such data is questionable given the small numbers. Obviously in the face of conflicting evidence larger retrospective and prospective trials are needed.
However, a number of issues must be considered with the use of intravenous steroids such as the prevalence of side eVects, dose, and the possibility of using high dose oral steroids as an alternative. Documented complications of methylprednisolone include sudden death, cardiac arrhythmias, infection, seizures, avascular necrosis of the femoral head, anaphylaxis, psychiatric disorders, hyperglycaemia, and gastrointestinal disturbances. 5 16-18 Sudden death has been reported in at least 10 cases. However, the potential benefits of intravenous steroids probably outweigh the potential risks. Even one line improvement in vision has a huge impact on the ability of a patient to live an independent life. This applies especially in the elderly who may already have other impairments impacting upon their ability to perform activities of daily living. The above complications are not common and this is borne out by the major complication rate found in our study of four of 43 (9.3%). Furthermore, no deaths occurred in our study as a result of the use of intravenous steroids. Oral steroids also can have side eVects such as hyperglycaemia, psychiatric disturbances, hypertension, and hypokalaemia. 5 16 One patient in our study developed an acute brain syndrome secondary to high dose oral steroids.
There currently is no consensus regarding the dose, regimen, and duration patients should be treated. In the literature, dose recommendations vary from a single 500 mg dose to 1 g daily for durations of between 1 and 5 days. [19] [20] [21] [22] It appears from our data that visual outcome is not aVected by the dose of intravenous steroid nor the regimen. Not dividing the dose of steroid also does not seem to cause complications. Admittedly, the numbers in our study are not suYcient to be conclusive. In addition, as our study was retrospective, it was not possible to stratify or randomise the treatment regimens. This is an issue that definitely needs further elucidation with prospective trials.
The issue of whether high dose oral steroids (more than 100 mg/day) would be as eVective as intravenous steroids also needs to be answered. Intravenous steroids are favoured for a number of reasons including the delivery of drug directly to the site of disease-that is, the optic nerve, bypass of variable gastrointestinal absorption and patient inability to swallow the appropriate number of tablets. 23 24 However, others advocate high dose oral steroids because of theoretically better steady state levels, avoidance of intravenous steroid related complications, and ease of delivery. 14 25 26 In some centres, patients are initially given both oral and intravenous steroids for more severe disease.
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Conclusion
There is paucity of evidence on which to support our current treatment of GCA. While limited by its retrospective nature, this study adds significant weight to the argument that steroids can improve vision and that intravenous steroids may be superior to oral steroids. The need for a prospective trial to validate these findings is as great as ever and the risks would not be unacceptable.
